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1 — 0 9 5 4 2 0 



mm?S&m&. In a G ai _ a N (0£a<l) 5r^T*^S#fi*^#F#^T- 

m p m&mm f-^i±c, mm p M&mmm&xf p sasss f- ^m<d p 

ftrfatS'tt®*^ In a G ai _ a N (0ga<l) ?: ^ T* 
Al b G ai _ b N (0=Sb=£l) J: »J ^ ij pMfeSr^f tS pSMf 

mm * z> p sffiiss k - -fm t . 

m p %n&mm f- jhc, ttfia p 3?#-isi/i;&.tf p f- ^s© p 

*sfii&igg«fc *K iSSST- p S^^ife tttS p in * M t S r i: 

[»#3i3] wiEpa{gjsKF-^e*©P^M^i^ tiffaps#sis 
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1 — 0 9 5 4 2 0 



[»*«4] mmpm0-mmm^>pm^fnmmm.ii\ 5xio 17 ~ixi 

[|f#«5] itffBpS#-|^®©pM^#;a^3b^ 5X10 17 ~1X1 
0 21 / c m 3 T*feS £ £ *»«fc^-*||#3H 2 Xtt 3 ©V^-f tV^{C|H«©^tife 

W#«7] tMBp9!=i>*ir hJI®P&*»t«MU£tf« ixio 18 ~5 

[0 0 0 1] 

mm±a>mm&*n 

aMUStt, »3fc4f-f*-F (LED) , I/— K (LD) . *®«*f!s 
^©m^-rA^XtC^ffl^tl-SSffc^f*^ (Hit. I n x A 1 Y Gaj. H N 

, o^x, o^y. x+¥S i ) ^tcig^-s. 

[0 0 0 2] 

StlTV^S. rtiej(OL E D^^-litt*69lC, i>-7r'f7iS±lCGaN < l:»J4 
5A-y77lL SiK-^GaNiy46nl3>!St?ML #-fi^-#^ 
^it (S QW : Single-Quantum- Well) ©InGaN, feS^lilnGaNSf 
■f^^MM^-^Wk (MQW : Multi-Quantum-Well) (Dffi&M £. MgK-^ 
A 1 G a N <fc 'JJ&SpflIi f 7 v FJSi:, Mg F-"7*G aNJ; l J4Sp {SOn ^ % 9 
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1 — 0 9 5 4 2 0 



nmCDffiLEDt'SmW, ^»if^9. 1%, 52Onm0gftLEDf 

3mw. K^m^-mme. z%mtn\zmtt®&*:m-*. 

0- 1 3 5 5 1 4#^{Cli, J8ft»«tf»3ft3fcfl^J*#fc**;fe«>, 4>fc < 

J3S^£&£#M*^#F#J&©$iS*£S. Stc$6}fcS©Ay 7««fc »J *jEvvO 
F =F^y 7 5: i#o * K * £ * -f 5 fc#l¥»#iit^#l^ 3 *t T ^ S . 
[0 0 0 3] 

[&iji#fi?& b «t e> t -r 

% 5l^f W X Zf V >f ^ {C&M f & «b (C tt^ffi^J^+^JSMT- £ & © Tf 

s*ifea^e>9tuffi-ti^> *fc^s(c^ffl-reiig^, *-ffc-r*ft!i!fctt««3»iL& 

[0 0 0 4] 
[0 0 0 5] 

mm, &«¥&-r * £ * ©#©] 

W6, *»iBtt, TIB (1) ~ (7) CD**tJ:»;*«W!(Z>BflSr«:3tl«-r*3. 
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1—0 9 54 2 0 



(i) as*±c '>i&<i:%nsg«tim m&m&.vpmmt®) 
mmm&mt>K in a Ga H N (o^ a <n &^/^&s#K*^#;R#iirc- 

JB m 2 CD g<fc#¥3l#« (D'p & < i: tc P mttftSpS 

m P S#MJSM_hlc, Mia p P §?*iWfeiigK <fc »; iSJ§ST* p m^fu 

^ p Mi&mm. F- ^S_hlC MI2 pM#-«BI«;K.tf p 3?<£igK F- ^Sod p 
MMMfcJ:*;. fl5«gT*pg*i&6iitl£-g-#-r.&p§53;/#* Mi:S:ttl.rfc 

l9IB«ttM#, In a G ai _ a N (0^a<l) &1^T*fc£#fi*^#F#litT* 

Ai b G ai _ b N (o^b^D pM^mya&'grm+zpMm-mMn. 
* ^* -r s P f - Jf t , 

IS p Mi&mm F- ^® J:(C 1513 p Mm-mmJBi.X$ p Sffiilg F-^lOpfi^F 

(3) KfEpSffiMK-^Jf^Opfi^tt***. ItflBpS^-SISMiiBU 
) Xfct (2) {CfB*©^b^*^^. 

(4) i&iB P s#jfKJi<z> pS^iftigltf. 5xio 17 ~ixio 21 / 
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1 — 0 9 5 4 2 0 



cm 3 Ts>sri:?:#ti:t§ (D xt* (3) ©^-r tifrizmmomtm^m 

(5) mmvMm-mm(Di>m*m®®mt}\ sxio 17 ~ixio 21 / 

cm 3 T'feS3i:S:#ISi:-rS (2) Xtt (3) ©^•rtl*^C8E«©^b^3S 

( 6 ) wia p m&mm k- :/ji© p s*fc64^,g#, i x i o 19 / c m 3 

(7) fffiHpSn^^^ hM©p&7IMMRKtf« lxio 18 ~5xio 
21 /cm 3 fS»53i:S:»S(tt5 (1) ~ (6) ICGtt©&fl;tt¥*ttJfr?-. 

[0 0 0 6] 

pISrSt. ) c, pS*lK4ir©M;fii<-?*i-¥4i. *ISK-^fflpiI (pS 
#«BISXttpS?#-BIJi) «««F-:/©pafi««K-:7Jifc, KM 
F-:/©pffl3>*t* hS&IWtc^S-tirT, SR^-«3§©pffi!Jfc#£©3«©« 
(CjgoT, pS^4l»©^©tiK^'fE;S:^-r-5 3i:lCJ:y, 3iffll*!ffii 

*»iHK:tev^T. *M«F-:7©pS*MKJi;&tF«f'«SEF--:/©P 

AftrFf iss k— ^© p s#— iiu chicks s n& v*. 

[0 0 0 7] 

lofBpM^^-v KM <pffl#JiitJfXH:p»HRJi) fc, *flBpMn> 
h«fc*6ifc«K:J:y-a*a*ifc*©Tf**i:. pfiftBRF-^lCpI 
7M4feS&tf. pS!*9y KiatfpSa^jH' FJIJ:UffiS&fcmL,£<& 
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ffiliE# 2000-3026925 



$f *p 1 1 — 0 9 5 4 2 0 



SfcXfc, #$l§i5!{ci;^T, pSffi^gK-^M©pMWfeiI£#. lxi 

*fcxic, #sgg§ teaser, pin>*^ bm&pM^Mwmmtf* ixio 

18 ~5Xl 0 21 /cm 3 7fe5J:, pS^ =yv KJf&tf p 3?ffi}g.& K- :/*©?g 
KJ:y*>l*n»fci:*:*J, 1opI>79KI, pSffiiglgK-^S, Rtfpm 

[0 0 0 8] 

±S3pM^9^KS> pSffillK-m Stfpan>*^M©#pM^ 
MVommciS^X. -t©BB«««*««, <BJI^ fltigS£i:fc£ J: 5 {C_hfB«gBT- 
SJBSS? 2 tiilM £ ti 3 * © Tf *> & . 

[0 0 0 9] 

M^Xti^fifr 6> © 3 > # S. * - 2/ a > IZ «fc »; TfiHQB&mA L tcMXtb 0 T *>, 
[0 0 10] 

Tim (M^-li2 7tigS^3 7n^S©7t:*©aS) , 5tiH©i£, Xtt*>F**y 

s r *»& * a $ *i s m& it m * © ¥ © n t •* & *§ & #*> •& . 
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ffifE3#2 000-3 0 2 6925 



i i — -o 9 5 4 2 0 



-©Mfc5=k©#^f £>*v£. 
[0 0 1 1 ] 

^■mmzm-tmiZMWimmx&z. mizm^x. *mm*ftmK-®.mi'z>o 

[0 0 12] 

gilt a&El-hC M-y77l2, 7>F-^GaN!3, n^U^I^ 
t?n^3>^^h®4, 7>K-^(Z)Tl5a, nl^» K-^©* OS 5 b 
fctfyy K-^©_hS5 c©3lA^fi;6nI^l#il5, 3Si;fctfSI2©g 
ft^¥^#«J:yfc£n<B!lSf£2#JIjgUi6, #M*^#^«Jt©igtt« 7 , pffi 
^M#lS:tftgSK-^©#-SKXtt#-lR©pSf FS 8, pl^Hft&fi 

ggK-^fflp Mfsses k- 9 , p z -mmm k-^©pMh>^^ 
i *^ti-e^^$ixT^So 

[0 0 13] 

*»^lcfc^T. ISltLTS, t7r^7CE RffiXl±A®££®i:t- 
5t77>f7, -&©flfi, XtT*;i/ (MgAl 2 0 4 ) ©«te>3&»fiiSif£©*«©flfi. 
SiC (6H, 4 H, 3C&-3-**) , Si, ZnO, G a A s , GaN^i 
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fiJfI4$ 2000-3026925 



*$3H 1 — 0 9 5 4 2 0 



[0 0 14] 

*58W^cfcv^T, AyyrM2 tltli, Ga d Al H N (fibdiiO<dg 

i©^HT-fes„ ) frbtez>mit®)¥m#T*&v. l< »a i ©tu^-aM^ 

^^7 712 001)111 0. 0 0 2~0. 5 n m, U < \Z 0 . 0 0 5~0 

. 2 Mm, 3g(C# * b<«0. 01~0. 0 2 /itmOD|gH{C^S-rS„ Ay 

5 2 fflK^±S3«gBBT-fe ■£ £ , Sfb^SStt©^.^ 7 # n s?- i: u 

, A.y^rM2JilC^3-l±SM'ffc^#fl£©iSatt^BSc#$tlS„ 

Ay7 7l2©^IISH 2 0 0~9 0 OTCT&U, jf$KIJ4 00~8 
0 OTC©«gHlcHffiE-r§o J**MK#±SB*gB^&&h&#fc#iK I !lt&y, r 

I© J: e. fi;Mt'^3-&S;t-y 7 7i 2 H 
{c J: o T L T =b i v*. 
[0 0 15] 

^ftH±-riC^bT*:SSS:^-r„ A5/77l2±IC7> K-^G a NI3 
fiS*5iir>K-^GaNS3 ©ggtt^Jlff i: ft U , T> K-7"GaNS3 
-hlCfigSS-BrS'nfflJ^^^ ^ hJf4&i?©*£IH£%&i?i:fcS„ T> h'-7"Ga 
NI3fflIftbTli 0. 0 1 ^mJSUi-e&y, «F£L<tt0. 5/imJK-hT- 
fe»J, <t l Jjf*L<ttl/tmei±t'S5. M^*^«)^HT?fe-5i:, nfljn>^ 
* bM4&>m(Dm*:1&i3k&&<l&&X°gW$. b^o Sfe7>K-7'GaNl3(0 

[0 0 16] 

6 3 X 1 0 18 / c m 3 JW_h. »SKtt5X10 18 /c m 3 JSU:©iIgT?^*t-5 

8 mMlft 2000-3026925 



1 1 — 0 9 5 4 2 0 



bT©«ifg£#}*be>5lB#i: LT»5 X 1 0 21 /cm 3 WS*l/V». 
[0 0 17] 

na3>^>M4fflffi«ll In e Al f Ga w N (OSe, OSf, e 

+ fsi) ^©iffi^kM^ci^eifcaT'tefcv'^ ffSKiiGaN 

, fffiO. 2J«T©A l f Ga 1 _ f N^:-r•5i:i^S^RS©^^>^;V^^-fb^^«* ? 

#e>*v£-fv\ nin>^ hS4©K^i#tcrae>%©-i?fc£&v^ n«®£ 

7£j£-t-£JiT?&£GDT*# * b< ttO. l~20fim, «fc »J0* b < 1 ~ 1 O n 

b^„ 

[0 0 18] 

I5a. nS^^K-^WtflSMS b, T> V-^<D±M 5 c©4>&< £=fc 3 
SA^fifffcStlTV^. nfiJ^l#«)KM{CttJ:fBT® 5 a ~±Jf 5 cJWfl-©^ 
©te©M£;&bT^T=ii>«fc^. nffiUSS 1 5 ?Si£/i£&UT^T 

*k ^£S©ig(CtiS<Z>®5:;tbT^T ; fci:^o nfiJ{Ci©n{B!l^l#M^M5 S: 

dtlf)Tl5a~±l5 c£«JEfc^£gft4gj¥3|ffc£bTtt:, I n g Al h Ga 
HSZlhtfT*^ ft $. b< l±G a Na*£&53iBj3S;CD%>©##tf e>tl-6o * fcgS 1 
[0 0 19] 

nlll#1115®l@tt, 4$ tCBgjt 2*1 175 — 12000 
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ffi!E# 2000-3026925 



^5pi 1--09 54 2 0 



^hD-AtfetJ, L< lil OOO-lOOOO^i/^ ha-AT?£>*J 
, <fe»JjfiL<tt2 0 0 0~6 0 0 0>}->^hD-At-fe5 o f 1#III5 

b, StJf±S5 c©#K^$:ig3iCMLT, 1 #MBIS 5 CDfeKff £±flB<Z>46 
[0 0 2 0] 

[0 0 2 1] 

b<tt 500 — 800 o*yyx hn-A. <fcy$j£ b< Ji looo — sooo 
kWWff#±#LTv^<#<, looo 07t>>fx hn-Attltvf #*_h# 
<3tey, i o o*->$f* hn-A*^T'ii#«ffiffi<Z)ffiTJc#^^st ( J©{£T 

* hjf4©si£,gi£©<!rF©j^«£&#LTv^fc#*£*t.s©T% mm&o&w 
i: & & mm<t>mmT*m& a n z> © * l ^ . 



ffiM# 2000-3026925 



1 1—0 9 5 4 2 0 

[0 0 2 2] 

nm^FMVuF-ZfCDrpfflmS b ©lg^tt. 5 0—1 0 0 OtV^ hD-i», 

b<tti oo~50 o*>y^ hn-i, <fc b<ti 1 50~4 00^- 

Tt-SMfSjA'tfeS. #«W£E©*S:#«-rSi:. tf ISM 5 b 6>RJrtfJ*V> 

[0 0 2 3] 

ti25~50 0^->^X hO--k, <fc »J*aF^ L<tt2 5—1 5 0t>^Nn- 

_hjf 5 cfflTOl 0 0 0^->^^ hn-ASS^S^Vf #_h#Li§>« 
[0 0 2 4] 

^*©^g&(c«ty^#$ti j f>-rv^^-#'e{caBb. xtc r«5a, cms 5 

4: C J: »; , ItrfB©*^^© p *K*J*S tvfc p 3?**6#l«g©M& 
•£> 3 4:, A#fc»3^*;ftOT*ft©««tt©faJ:#*J« , r 

©J*** 3 a©** a*t&A©wBicj:si§ttM©ttjft©xft;*« m 



tfJE# 2000-3026925 



i i _ o 9 5 4 2 0 



[0 0 2 5] 

±m&ig>mmm5*mf&?z>&m<Dmmi*. i n g A i h G ai _ g _ h N cos 

g<l. 0 S h< 1 ) •e^3tiSiffi^T-fetl«<fc<, ^-JfCDiiaj&tfll-T'fcJIfc 
■3TV»T*J:<, b < fct I n&tfA 1 ©W^tf/h:* HttJ«T»» *J « «fc ( J*?3: 

[0 0 2 6] 

tt, fffcpg^ftfcl^ 3X10 18 /cm%±, jf*L<tt5X10 18 /c 
^.&44#^<&y?-^fc^gK©Kg#i:bT«5 X 1 0 21 /cm 3 J£tT#M3; b 
iVf ©{£T©^"£#F£ bv^„ 

nS^Mii:ttt±Si, Ge, Se, S, O^CDMW«*^IVB^ SSVIB 
#S5tiit£Sg#{U ^b<liSi, Ge. S 5: n M^S*^ £ T 5 0 
[0 0 2 7] 

[0 0 2 8] 

*K, #$gU3{C;l3^T. nWSg2#«BI/f 6«, I n &-£tffg 3 (D^tM^m 

a #mmz tit- nw&mmm z<z>m3<Dmtv>)¥rmftm. st-itm* 

o o*>^ hn-AJ^T. <fc b<ii7 o^->^x hn-Ajg*T> Sic*? 
* L<tt5 o>r>^x ha-AJeJl-Rc-r5„ r CD <fc e> {CB^£f*< f & 3 i: fc «fc 

[0 0 2 9] 



ffi|E# 2000-3026925 



1—0 9 54 2 0 



[0 0 3 0] 

m3 2fctf^4©^fb#&¥#ffc©Ke#. fticioot>yxhn-A« 

^3XttMS4©^fb^¥^#©^:£#l 0 0t>^t»n-i»JKT©l 

^. hn-AJWTtc-TSi:, nW^2#MBIM6#jg*&^-*ijgi:;&»K ^oSgStt 
©Sv>#MK«iS©_h(C?gtt«S:^«3-&S n mm 2 #111 6 *KA v ~7 r 

[0 0 3 1] 

2 &mmm t. *>-a\ s e> iz&&m<D±m<D p §?^iis6«g,K©#i&-5 3 a 

IZte^XK n Mm 2 #SK®±lc^*^ * £ ?SttS©iiglH4#&# i: 
[0 0 3 2] 

t fc, n Mm 2 &mmm 6 ©trials 3 ©^ft^^^^s * & «ttfiBffs 4 ©g< b 

f3 ©g>fb%¥##S* fctt^4 ©^fb!&¥^*Ji©i*!©'J>fc < i: b-Jiomm 
Sfb^¥«<frM&M£W§«MLfc#JIBI®£?t?J£b fc»£-lc, $4 ©g-fb4&¥# 

&m (* 3 <Dm&£*ft$:mA J K&3 <DmtV3*m<#.m (sg 

4 <Dmit®¥m<bm) ©I*t*'lvH:M*Sr i: i&ftts. 



ffiU^ 2000-3026925 



1 — 0 9 5 4 2 0 

$3©ift!|fiM& InGaNtU fg4 ©g-fb#¥^ftJf £ G 
aNtlfcl^. GaNItGaNgtCDra©I nGaNl©If igfSJglC 

[0 0 3 3] 

ttt^4 ©gfb^¥^#:Ji©i*J©<f &< fc=b-#©nii^7u^cDffi^*\ i&m-t 

2>&3 (Dmtm^mfcm * & itm* ©^fb^¥^#Ji© n- 1 1 i^^«©ffl^H 
mm^m&m *&®cmmm v r~&mmm*m-m v t~m-&iz. fg 4 <Dmit%^m 

[0 0 3 4] 

ftfSInGaNtU f£4 CDftft^^Jft: G a N bfe^. GaNft 
GaNitffl^ffil nGaNl©I n ^fcifrftglC JC*£oT3k gltc# 

<bfcy. tt^*< bfcy-rs3i:{cj:»j, #skm waste fev>t®*f^?:^ 

[0 0 3 5] 



ffiH# 2000-3026925 



<f#3Z-l i — 0 9 5 4 2 0 



nffii2#lII6^&tLt^^5„ nI$2#ISI 6 (Cfc^T, SI3tf)gffc;i& 

2SJ&LL, #£b<tt3jgJ£U:, 3&lc&*L<fi^tt?ft4>&<&fc2ff£U: 
«S b-^tf T- 4 »«±««-r £ £ £ tfMti b V*. 
[0 0 3 6] 

n{!3S2#Jiffi|Jg6 W:, t£1£S£ftfSbT^I&;!S;ixT^T %>.ft^*V 

J; y ffi;fr#i«iLhb J ?>-f-^«inHc&.5 0 

3gb<tt|ggJl) i:S^--S#MIK®tt^3©Mb^«#:ST-=b> ^ 
[0 0 3 7] 

#1 3 (Dmikm^mfoMtt. I n £-g-tf^fl;i&¥*#U *f * b < 12 3 ^MH© I n 
k G a]L _ k N (0<k<l) £U $e>lC»*b<«kH^0. 5«TCDIn k G 
aj_ k N, b<ttkffi#0. 2JKTfflIn k Ga 1 . k Nhf5. — ^ 

4 0>gfl;4£i¥sf#Jittg£3 ©Mft^#^®i:ffl^A^*S^t:i©^fttT-S>ix 

{Ctt, ^3©^-fb^^<fc»;=bA> F¥vy:?x*;i/¥-#*£^2 5ftHA& 
■SWi37tS.II© I n m Ga 1 _ m N (0^m<l. m<k) #£b< 
l±G aNT-feS. ^ 4 ©Sft 4tj¥3S# £G a N ^*{C^-ffiO!)SV># 
lll^fittl.. if* LV^*-a-t>i±i:bTtt, f 3CDlWSftS:In 
k G ai _ k N (0<k<l) £U f4 0MWifti:In 1 Ga 1 . 1]1 N (O^m 
<1, m<k) , fti£L<1,tG &NH-t2>M&&£>1ttfmif *>*l5. JgtC#* b 
^l*^bttlttt, $3©HtftfiM®kI^0. 5 6tTfflIn k G ai 
. k NT'*y. g£ 4 ©^-f A'GaNi: © jf£ it T' & £ . 



ffil£4$ 2000-3026925 



1 1—0 9 54 2 0 

[0 0 3 8] 

^lT^^T : b«fc^^„ *SlittS:&<-tsfe«>icwu misery F-^T*fesrii^S 
b<, &&c^si K-:7, ^©r^icW^K-^rojiB-C'feSo fcfcW^cnM 

K-^i" f 3 ©gftftf nS^ftflli:, |£4©g 

■^Sr-r-sriiiciy, ffi^tfr^b-^-r^flSft&^-rs. 

[0 0 3 9] 

fcfcnS^i&MfclilLTW:, Si, Ge, S n, S^©IVJ&, VI^TCigS:*?* b 
OWRb, Se>lC#*L<ttS i, Sn&ffl^. 

ngJ^afii&S: K->^ ^fcMtljgKtt 5 x 1 0 21 /cm 3 j£*T> Wb< 
lilXl O 20 /cm 3 J^T(C^-rS„ 5X1 0 21 /cm 3 <k »J =fc#V^^fl:#>¥3g£# 

[0 0 4 0] 

#38tJBfc£v*T, #S*^#F«Jt©fStt® 7 ti, I n&tfG a Sr^-tS^ 
fll4ll¥##, *f*b<{4, InjGaj.jN (0Sa<l) T'^^tl, nf, p 

tf/Xttp^Fi*fe£ K-:7bT*«fcv^ *£f£JI 7 IC nl^MiS: K-y-TSfc 

ttJf7tc P sw&i5: K-:/-Tai:A>h-n«)fc©fcr-?i&*±yfci&<jo. 5 e 
V{SV>oc^;i/^— flSUCfcf 7 h S1±-&r t^T*^-5^> ¥tt«U:iK< 
tSSStcpS^ijafi^i: nM^*E^»i:©m*5: K-yf Si:, luizEbfepM 
^i!«ife©*K-ybfctSSS©l§3t^/K5:Se>tc^:$<-rs3fc^7?^So *£lc 



mfflft 2000-3026925 



i i — o 9 5 4 2 0 

nSK-A>M:% nSttSiii^t L^„ KfittOJ:^ 

[0 0 4 1 ] 

tc*?£b<ti:5 o^->^x hn-AJ^TtcMS-r-So #F?S©KJi£a>J:P8«, # 
o #PMtfl 0 0 hn-A«fc y%>J§tv*fc, ffi^tfft-hLlc < v\«i^icfe 

^XhD-AJKT, J: U ffi L < tt 3 0 0 h n - AKTIC^St S„ 1$ 

?Si£S7:£#<z>]RWii:<ic|&jt3*i'r, L E Di^fc £?©#Ma>86;R^ 

[0 0 4 2] 

tpS3>^^ Ml 0 h©cfra©J8S (*»KK-:/) fcfcSJ:^;:, pf^ 

* l t * * #nx itm-mxmm, s *x s „ 

Z. T . pS^7»;FI8 tf^JMMfXt GHfcMS) T?S5i^ ( p 

mm s *u $ e>tc^ i ©^b^#^ss.y t «2©g>fb^#^«©^«;< 



ffifE# 2000-3026925 



i i — o 9 5 4 2 0 



1 ©gft^¥##:«i:, 1 ©fsffc^^^SffcS i 'Jtrt>F^9^i* 
;i/3r - o/Jn 3 2 ©^ffc*J&i¥^#« i: #8Uf 3 JiTfc & * ©## if *i& „ t& 
l ©gft;ife¥?g#Ji&tfSfS 2 ©^t4&¥^<fcS©^fc< £%-#{c pS^F«W 

£ *u *i £fg l ©g-ffc^^tt® % 2 ©gf fcfe¥^ttJi £ © p 
Sffti. o T % <fc v*„ 

[0 0 4 3] 

T> &%*f*L<l±i o~4 oaryfT. hn-i»<DJRJPK:|ISSti. JBi&fbtt 

«|oI{C&5„ 3©«fc ^feKff© 2 ««©«£ 1^7£LTttftl9#Ufl/TMIE 

-#fflSSM©IJ:>Jll#<«Ibtt)J:<, «*.!* 

*l/T. #«BIpM* 59 FJB 8 ©IMKJPOMaEl*. lOf lStfl2fflgft 
^^*©#K^S:SS^ba«iaSi:S:ii^-rsri:lcj:»Jfi ; e)„ #I1pS^ 
7 7Kf8 0WJI(t, tttcRMestlfevitf. 2 0 0 0 h n - AJKT, 

*f*L<ttl 0 0 0^->y>C hn-AJMT. J:'Jff*l/<li5 0 0t>^hD 

1 <tt»Al ft-^toHfl:****, L < fit A 1 

n G ai _ n N (0<n£l) S:^$t5rttfl*l<, 2 0>&fbtt4MIM*tt 
Jff* L<ttA l p G a 1-p N (0gp<l, n>p). I n r G ai _ r N (O^rS 



ffl!E$S 2000-3026925 



i 1 — O 9 5 4 2 0 

V f #<BT-r&«ft#$>So 
[0044] 

ipmm F— :/©#SJR pS?7>v KS8fflp S^4&iiiglc-o ^TJSnRcSii?! 
#«JK pS?5>yKS8©^l ©gf t#i¥##Ji i: * 2 ©g-ft;%¥^#Ji £ © 

P^n^mmtfm^&m^ -#©s©*M#/ig«*:?s<, *>?-#©;!©* 

M®mm$:1&<-?&o Z-(Dm&. Ai/K^-v<y:/x*;i/3r-©;*:£fcifll©g-ffc 
**SM©*©pfi^MISS:it< IT, Ay K=¥-yy:/x*;i, =?-©/[% 3 
fcfg 2 ©gfb^^ttS© pS^t«&i< , »*L<ttT>K-^i:^--g» 

A> K=¥>?/:/x*;i/^-©;*;£fcSll (Ofift^^AOpa^MW 

SSS:/h3< LT, rf> K^f J S"v^'x*;i/^-©/h$^2©^fcifei¥#^M© 

r © <fc 3 ic p gff**&#iigg© Jlfc l ©gf t*&¥«#* i: « 2 ©g-ffc%^^ 

*M&-tz> ^ u r@s©wv^i:#i&s©w^«4: zmmz&mm 

[0 0 4 5] 

p M*i|3E^igK©#l&£#£-©Sil l ©M-ft^^ttJi© p S?Mtto«JStt. 

< pMn>#? Ml o Km&Zft&m-Z 3b tittftlzmfeZ ft 

< it 5 X 1 0 11 '/ c m 3 ~ 1X1 0 21 / c m 3 . J: »J$J* Kii5X10 18 / c m 
3 ~5 X 1 O 20 /c m 3 ©fgHT*S|g-f -5. 



ffiiE# 2000-3026925 



1 1 — 0 9 5 4 2 0 



m i <Dmtm*mfom<D p m^wum&ifi 5xio 17 /c m 3 &±T~$>z> 

■SMfatC&y, 1 X 1 0 21 /cm 3 JStTT-S>-g.i:, *£m££&*?£La<fc 
[0 0 4 6] 

-is. m i ©gft^¥3S#« aw, 2 ©gfl^^ttJi© p 

A#lftfcgl2©gffc^¥«ft:M©pffi*i»fe«£i: Ltll #ICK5£3*1&V* 

*f * v < it±mm i p m^mmmmo 1/10 js*t#« 

*»U ^2©^ffc#£>¥^#«©mJl^fgv>fci&, £i a>mit®¥mftWfr*>i&m 

S£IS:LT<Spa^*i6#©*«l x l 0 2 Vcm s JSrF#M*LV». 
[0 0 4 7] 

ace, m i ©^ft#i*#^M i:^ 2 ©gfl;^¥##s© p m^nmmm&m- 

d©i§-&©Sfl l ©S-fb^aSttJiiR.tfSS 2 ©Mffc^igttJI© p m*M®)mm 
te, pifiSlK-^19 i: pM^y*? Ml 0©pa7p|iEi^il^{c*fLT. 

©SiKtfMfcSS-^cJt^T, ^*£Ji1£©#£Mft#&£a<, **Ura&G> 



ffitl# 2000-3026925 



#^pl 1 — 0 9 5 4 2 0 

[0 0 4 8] 

_htBpS*7>y KM(c K-^a*i* pS^fetL-tSt Mg, Zn, Ca, 
[0 0 4 9] 

* r^±ma>tp^m k-^©#«bi pM^7«;ki &«j&-r s mm it i^s^fb 

[0 0 5 0] 

*k, 't'aiieK-^'opfif 9y Ki8*\ vm^nm^tiA i b G a 1-b N 

RA'&ftS Pl?5-y KJf&#— Kpffl^^y KIttS. 
*HRp£*5v Kl8»Wtt, <ttlcl8£3ft&v*tf. Jf*U<»2 0 0 0 
l-n-AJ^T, **J#*b<tti o o o^->^^. hD-AaTT*fey, 
£ e>tc*f S L<{±5 0 0 — 1 0 0t>^bn-AT'*5. K8W-tfB*KH"T?& 
Si:, ftWfflfttfffiLkU Vff#ffiTl/#*bv\. 
[0 0 5 1] 

*-Iplf7f Kff 8<Dpg*»t4tK!>Xft£LTU:, ±C#JIRpS?7? 

~1 X 1 0 21 /cm 3 , iyiSF*b<tt5xl 0 18 /cm 3 ~5 X 1 O 20 /cm 3 

#-Ipl?5-y KJB8I4, «rE#MK«3S<Op9!f 9v KJfKJt^ 

v. 
[0 0 5 2] 



ail£# 2000-3026925 



#¥1 1 — O 9 5 4 2 0 
9tVXte. mizm&Ztl&^tf. In r Al s Ga H . s N ( 0 =g r < 1 , OS 

S <i, r + s<i) frt>tez>mt®¥m&tfmif *>*u &&L<ii3 7GM<z> 

I n r G ai _ r NXI±A 1 S G a 1-S N ©^fMW»#, J: y b < tt*£.§H£©,& 
[0 0 5 3] 

#3BI?!{C;j3^T, pM(BSgF-^«9©pM*^iIS&, JtfBLfcJ:5tC 
pf^75/ FM8&0fp^n>## Ml 0©p^«€%igSi »J&<fc£ £5 
tcllgStiT v^fcTi^. r©pSfigS 9 © p M^^SoMSEtt 

, m&M<DpM9 9y F«8&tf pSn>#* Ml 0 fr&jftRSJiS pg>ftft 

mz&vm&zn&o r©i^^cps<£ii i KK-^ , ® 9 tcntfi-reji^&cDiKfit 
anspa^iMfccj:*; pS(sss 9® pa?fKmaHFins3*i«£ 

, -hfibfcJ:-5»Cp£*9y K*8, p Mi&mm F - ^® 9 , &tfpSn>** 
h«i o £©3®B^©p33*»femg©W^#, #MK-:A fiSSK-^ 

od pgrwiMiftoii&tt. p mi&mm. k-^I9 ©j&a©^^ 

[0 0 5 4] 

*&m<DpMi&mm. k-^i 9 © p£7M*<z>M<z>MaE#-hc<z> £ o izmm 

F-^J»9l*TH2K:35<-rJ:'5K:aE»UT^*. * fe, p MiSSS F— zfM 9 © 
AA<D|RK:>KK4fe& K-^ UTJ**S*«»^*», *B*f«r£:$IggEfb©ffifci:Jlfc 
KSH2 4:H«HCpa^5y Kff££&L?Vi«8a» 

4>u pS3>^? h«{ciagbTv^-sa$^©^s^* ; t)<B<*'&Mi6i* ? s>-5. 

««K-y*9 ft©p^M#/j8S©^'ffc©«^©«ll«SS:0 2 fcffl^TSWI-i-ft 

. 02it ^Wlcp®7p$iB!^©JgS, «$Ki(cpS3>^^ l o, pSffi;J§S 



ffiH# 2000-3026925 



iff *P 1 1 —0 9 5 4 2 0 

mt. ) Sratb, mMMl<DtpmmF-7(DvM9 5y KM 8. flSiggK-7© 
pS{SJgSK-^M9, 2£tfl«t&KK-:AZ>P§?:3>#? h«l OODMgSSffl 

[0 0 5 5] 

g©g{gig,g, &tfp3?n;/#* Ml 0©M gigs i&Wk 

Tsmmttt^x^z. fit, pmf&mm^-^maffiX'iitMsmmo)^ 

pi^7ii KM 8 lCg?jfiLTV&g|S3--£{;}:. pS?7»>i KM 8 ©M g ig 
Si:IM«G)«S:^-r*^ Pl?7y KM8fr£i|;ft£fc^oT&*{ciIS#^ 
U USS^K-^ODpSn^^^ h® l 0 i:g|iffLTv>S#aT'li. piffiil 
K-^"M9©Mg?iS*^t)®<*So L*»U pMffiiSSK--^S9-h{C, p 

LpMn>#? Ml 0«DMgIS©|li:45. Zl© «fc o tei&mig. K-^M9 © 

^©j&RBH>ll$gUi©J**©|gS{c, gif&M^e>fc£«i:lc <fc y pS^Mi^ffilg K 

i©±5ic, pln>^ hMl Ohpl??"; M8©pS^ftgSJ;>J 
*k ®JiSK-^©Mi:LTpS{SJSSK-^ , «9 pSn^^irMlOi: 
P^f KM 8 H<Dmzmi&?Z>Z.£.izA; »j, 387fcffi;fr©lBJJ: 
ffifc&JJlcf firths. 

_hfB©«fc^lCp^^©JiS©BS^5:^-rsfc*f)tc, pS?7'; KM© p 

k-^m 9 © pM*ffl.®<D&t&<Dmmzmm?z>. 

[0 0 5 6] 

<giiSK-^"M9©P§?*ft6#>iSK (ffiU ®igSK-^«9 ft©ft)Pl^ 

M#/tis©fiv>gi$^©?gfiS:^-ro ) ttttt, _hfa©«fce> icg&gt sitop 

X10 19 /cm 3 *l, ff$Ktt5X 1 0 18 /cm 3 JS<K'feli. pM^m%>& 



ffiG# 2000-3026925 



4#sp •1 1—0 9 54 2 0 



p M^M^tiS i: p SfifttS ©KJPi: ic <fc y . &mm K-^I9 ©£ 

<S© P M^*E^S*^Sfb, Mx(i5xio 17 /cm 3 g±j(|!fiLv\ P §? 

— c*u «*.« p m<&mm v-^mammtfm < tt z t p sen k - ^mcdm 

. Rf&M<Z)iiaH>. ^£Mi> KM, 1**1/- hMC j:t>TSE»-r*«l«F#»6 
'>ft<ttipS^7«y KMfttfp£3>*? bMJ:»J%fiXM£&«J:3K: 

[0 0 5 7] 

tei o o~i ooo ot>^x hn-A, <t'jffii/<S5 o o~8 o o oiry 
^hn-A, s ^ic*?* L<&1 ooo~3 0 0 ot>yxhn-At*5. 
BIJ?#_hBH«SBT-;g>£fc, a#3&»3t»*4:*C, fiff*»ifEi:&#S^t 
if* Lv*. 

[0 0 5 8] 

bttt. ±Bfi«IK-yi9tHSlC, In r Al s Ga H . s N ( 0 ^ r < 1 

, oss<i. r + s <D frb&zmtyi^m&ifimi-fbn. &£L<i*37G 

IntAl^S^V^GaNtSSt, »J#* bv*. 3S(C I n 

. A 1 S:-g-;i:&v*2 7cS.5T-&-S>i:, p «« 1 1 £ 5 >y A »J 

P^3>#* hJf 1 0©JKfftt, 0. 001~0. 5 /ttm, b<tt0. 0 
1~0. 3Atm. J;»J»*b<»0. 05 — 0. 2 /t m KM^-hfiBttH 



ffil£# 2000-3026925 



gfrjfr i i —o 95420 



T*&5 L Vf <Di&T&Xf&mm&<D\ft±Gr>&X-ftt 
[0 0 5 9] 

lg^K-^"©pM3>^^ Ml OOp^FM^fcLTli. ±IB©a 

pS#£##*>*i^<. $^-^^9 e>*i^<fc5«ft# 

pIS:3># 9 hS 1 0 ©^M^iiliStt, #{C^3^x-T, ±i3©J:e>lc, 
pI?7«; KS8i:fijiSK-^'M9(OpM^^a 1 SJ:y^<«5ti«J:<, 48 
^t«#»ftili:Lt, #£L<{i, 1 x 1 0 18 ~ 5 x l 0 21 /cm 3 , #g:L< 
5 X 1 0 19 ~ 3 X 1 0 20 /cm 3 , <fc 'J £F£ l < ii 1 X 1 0 20 /cn 3 gg-£;fcS„ 

[0 0 6 0] 

[0 0 6 1] 

immmi 
immw i ] 

bi ?:7c(ciii6Mi iz^^xmw-t&o 

^Vy-ir (C®) i 'J 1 S:MO V P E (OSJS^WfC t >y h L, * 

ig&i£bfc#e>, Sfi®SSS; 1 0 5 0iC£-ei:#3i*\ S«0>? U - — > f*. 

[0 0 6 2] 

ig^T. 5 1 0-C*-t*-Rf, *rW7jS*\Zjkm. M-PriS X (C 7 > ^ — 

7HTMG (h'J*?-;i/:ffy tSBK 1 _h(CG a N i y fcS Ay y 

712 SriKjl 0 0t>^ hn-AWK^t'^^lirSo 



tfiiE# 2000-3026925 



1 1 — 0 9 5 4 2 0 



[0 0 6 3] 
(T> K — aNf3) 

A77rl2Mt, TMG<Z>#it#)T. 1 0 5 0 * T*_t#£i*£ 0 

1 0 5 0TClC4ofe?», H£<MW#;UCTMG. T>^E-T^X T> 
K-^G a Nf 3 £ 1 . 5 ^ m(D^^jS;g$ 

[0 0 6 4] 
(nS3>^ M4 ) 

lC$/^>;#X£:javv Si £4. 5Xl0 18 /cio 3 F-^lfcGaNJ:*J46n 
Sn>#^h«4£:2. 2 5 ^ mCDffly?T*J&;g£i*&o 
[0 0 6 5] 

r^lC^^tfX^^&ittf). 1 0 5 0tt, TMG, T > ^ — T #X V\ 
T> K-^G a N^?>^§TI 5 a £ 2 0 0 0^->^X h n -^<7>Kff trtfiS 
-t?\ !Rv^TBiBISJCT2/^>3SfXS:iiiBIbS i 6 4. 5 X 1 0 18 /cm 3 K- Zf b 
fcGaN^e>^^Wl5 b£3 0 0 hD-A^lft^t, SIC 

i^T^>;ffX<D^5:iL£). H0iSK&CTT> F-^G aN^&4§±!5 c & 

5 O^^^Xhn-^ODKj^^^S^ii:. 3*ft>e>&«IMRff2 3 5 0>T>^X 

hn-A<z>fgi#jgffil«5 fejaws**. 

[0 0 6 6] 

(nli2#lgf6) 

t>yxhn-AM^t, «Mcfij&& 8 0 OTCjCbT. TMG. TML T> 
*E^Tfc«W T> K-^ I n Q 13 G a o g7 N<fcy &Z>m 3 (D^ft^mftm* 

©It$St:i 0Jg^o«S£li\ fg[CG a Ni y 45$ 4 (Z)Sftft^ftI 

5:4 ojty>f7» bn-2±&Mz&m&*mm<D&mm£v&znmm2&mmm 

6 S: 6 4 0* h n-i^©BtffTJ«*a*S. 
[0 0 6 7] 



ffilE^F 2000-3026925 



1 1 — © 9 5 4 2 0 

us&m 7 > 

T> K-^GaNiiJ&5iII5: 2 0 0t>^ hD-A©If t*^ 
SSi±. $E<^TiSgS: 8 0 OTIICLT, TMG, TMI, T^^E-T S:fflV^T> 
K-^I n 0 4 Ga 0 <6 Niy&5#FlS:3 0t>^ hn-iffllff^S 

^bri»^+#^+wM+#j3 • - • - +mm<DMT-mmm*5m. #f 

iS «fc y * S fiSteS 7 £ $ -it S . 
[0 0 6 8] 

^tC, 0 5 0-CT'TMG, TMA, T^^E-T, Cp 2 Mg (*/?n^ 

y*i?3L-}l,-?y*S/VJ*) fcfflW Mg?:5xl0 19 /ci 3 K-^l/fepIA 
1 0 2 G a„ 8 N «fc ';«5$lfflifti i f i ^IS:4 Otl-nha-AfflSf f 
^V^TSffiS: 8 0 0r:{CbT, TMG, TMI, — T, Cp 2 

Mg&fl§V>Mg£5X 1 0 19 /cm 3 K-^bfc I n 0 .03 Ga 0.97 NJ:,J *^ 2 

Mft&IB'JSU US 1 +^2CDJ«T*^2lC5S-ro«ML, S^IC^ 1 CD^fc% 

•5pM#SIK^9>y KS8S3 6 5*>^x ha-A©ffiUPT*f£;R3i£3 = 
[0 0 6 9] 

«S?SS K - ^© p K-^I9) 

$bV»T, 1 0 5 0lCe. TMG. T^^-TSffiK t> k-:/©g a N«fc »J 
fc5 pM^*fi^l©pMffiSiS[K-^ , ®9 5: 2 O 0 Ot>^x hn-ACDK*t« 

tfjgSK-^©#MKpS^^^ KI8CK-^SftTV^Mg#, filSK- 
^I9*^fit StSJCffiffcU Se>{CTfB©i«21&K-:7©pSn>#? Mi 
0 £^£l££|gSfCM g tfffiSt U 9 pS^t, 

Z(D<&mm K-^l9(DMglgH StiggaHS^SP^T'tt, 6. 4X10 
18 /cm 3 tft5„ *fc<g«S K-^M9©Mgjg^©^b{±, E2tC^-r±e) 
tc, pSir77 K«8lCg?LTV>.5StS:£--eH:pS9 v y KM©Mgig«i:t3&ll 



tfSIE# 2000-3026925 



1 1 —0 9 5 4 2 0 

Mg tas-t. 
[0 0 7 0] 
(*««K-^©pa!=i>*^ Ml 0) 

f^T. 1 0 5 0*CT% TMG, T^^-T, Cp 2 Mg?:fliK Mg$:l X 
1 O 20 /cm 3 K-yifcGaN<l:y^SpS3>^^ M10&1 2 0 0>T>^ 

[0 0 7 1] 

SJSi^T^ Mfe*fi*^THT. a6Cfi*#H**, 9x-/\fefij£»» 
ftlCfc^T. 7 0 0lCt7--y>^^?V\ paisascfifiRftts. 
[0 0 7 2] 

Ml OCD*ffitC»ffe<!D»«CDVX^S:»«b. RIE (fi{5tt>f *>x*;f>y 
) iitpSn>^^ Ml 0«^&a:y^>yS:ff H 1 ic^t" J: 5 

[0 0 7 3] 

X*;f>jTt, SJhMlC&S pS3>#^ Ml OCOStf^WKllJIJf 2 oot 
hP-A<Z)N i tAuS:§&Sg»ptil 1 ^(DpMMl 0 0) Jt 
(C3R>f-f>yM©AuJ:»jai6p;ty KSS 1 2 5:0. 5 Am0lIT«t 
6 0 — aiy^>yKJ:y*ma*fcnffla>4f^ h»4<0*HtCliW4:A 1 

[0 0 7 4] 

ra>LED3R : f-tt)IB*iei«tS5 2 OmAICSV^T, 5 2 0 n mG>*Mife|83fe S:^ 
U VfttS. 5VT% fe*(0*MJI?#^*aCDLED*^K:tt«l!LT, Vf 
tl. OViS«STU ffi*tt2. 0^«Jt^[nI±bfco #5>tlfcLED 



ttifE# 2000-3026925 



i i _ o 9 5 4 2 0 

[0 0 7 5] 

yy F-zfG aNiyjiSf 2(DA^77M, S i F-zfG a N «fc *J & £ n{BJ=l 
-^Al 01 Ga 09 Nl, Mg K-^GaNid^iS pln>ff hMSrJWfC^ 
[0 0 7 6] 

7 ) 

7£{C, T> K-^G a N«fc tJ*SKMM&2 5 Ot>yx hn-Afflllt'i 
^1>TMS* 8 0 OTCtCLT, TMG, TMI, TS/'E^yfcJf H7> 

-&s„ f ttii+^+ii+#p • • • • +m.m<Dmx-mmm^7M. #f 

St J: »J fc-S^SttJi 7 &^A$iirS„ 

?§£>*1,;feL E DiSHHi, Ml*|fiim^2 OmACS^T, 4 7 0 n m©M»fe» 

[0 0 7 7] 

[&J6«r 3 ] 

(tssjf 7 ) 

#CJC, 7>K-^GaNJ;yS;SiiI?:2 5 Ot>yxhn-Affllf 
S3 -Mr, ^V*Tiag£ 8 0 0"CtCLT, TMG, TMI. T^^E — 7 £ffi^7> 
K-^I n Q 3 G a Q 7 N«k tj S #J*JB «: 3 0 Hr^ fT. V D - A0D^T-fiE*3 

**. -ebTPSg+#F+»s+#F- • • • +mm<DmT-mmm*6m. #f 

®&5«, 5gSlC*MLT. 1111 6 5 0*>ifX Sn-A»#ll?#Pi 



ffiUE# 2000-3026925 



1 — 0 9 5 4 2 0 

#e>*lfcLED^li. Wl^|filfi^2 OmAKn^X. 4 7 0 n m©i|3fi»&fg 
[0 0 7 8] 

HJSMl icfc^T, ?S14S7 S:J«T©J:^{c^A.Sfiittra«l(cbTLE Dig^ 

(m&m 7 ) 

7£IC. T> K-^GaNitja:5iiIS:2 5 0^->y^. h D -2*0>lg^1?j£ 
^sV^TMSS: 8 0 0XJ{CL/T. TMG, TMI. 7>^E -7 Sffl^TV 
K-^I n 0 i36 Ga 0 6g N ±*;&£#F?S£3 0 >f> h □ - ACD^*^* 

^IS:6l. ^StcflfJgLT, IMRJP1 9 3 0*>jr:% hn-A0M£?-#7? 
*£ <fc »J fe&tSffiJi 7 £f&*£-l±<& 0 

#e>tlfcLE D^^-li, PlH*[^mSS2 OmAfCfct^T, 5 00 nm©t8M 

[0 0 7 9] 
[MM 5 ] 

(*§ttM 7 ) 

SSt. gs^TMSfc 8 0 OTUCbT, TMG, TMI, 7>=E-7Sf V^7> 
K-^I n Q 35 Ga 0 65 Ni»J/&S#FSS:3 O^i/^hn-^ffilf T'«^ 
-?"LT|gg + #Ff + |ga + #F? • • • • +MtS©JH-?l«*»fc4jf, # 
^■£3®, £2(C«JfbT> ilfl 0 9 0*>^hn-Affl#li?#P 



\X,WM 2000-3026925 



1 1—095420 



6 5:^3€ftV^ttlliC L E D 



[0 0 8 0] 
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